[The role of calcium in LH release from the pituitary by phorbol ester].
GnRH stimulates LH release from pituitary cells, and this process is calcium dependent. On the other hand, phorbol ester, 12-0-tetradecanoylphorbol-13-acetate (TPA), a potent activator of calcium- and phospholipid-dependent protein kinase (protein kinase C), stimulates luteinizing hormone (LH) release from rat pituitary cells. To investigate the involvement of the calcium dependent process in LH release by TPA, the effects of calcium channel antagonists, verapamil and nifedipine, on TPA-mediated LH release were compared with those of a GnRH superagonist, [D-Ala6] des-Gly10-GnRH N-ethylamide (GnRHa) in cultured pituitary cells. Furthermore, pituitary cells saturated with 45Ca2+ were stimulated by GnRHa or TPA and calcium mobilization after the stimuli were monitored. The pituitary cells from adult male rats were dispersed by trypsin and cultured for 3 days. Cultured pituitary cells were incubated with GnRHa or TPA in the presence of increasing concentrations of verapamil or nifedipine for 3hrs, and LH released into medium was measured by RIA for rat LH. For 45Ca2+ experiment, 3 day-cultured pituitary cells were saturated with 45Ca2+ (10(6) cells/1 microCi/100 microliters) and incubated with secretagogues for the indicated times. Incubations were terminated by filtration, and the radioactivity on the filter was measured by a beta-counter. LH release was stimulated by 0.1 nM TPA, and the maximum response at 10 nM TPA was 50% of the LH response to GnRHa. A23187 also stimulated LH release in relatively high concentrations (10(-5)-10(-4) M), and no additive stimulatory effect was observed when a half-maximal dose of TPA (10(-9) M) was added with increasing concentrations of A23187. Verapamil partially inhibited both GnRHa- and TPA-stimulated LH release, and a similar inhibitory effect on LH release was observed when nifedipine was incubated with GnRHa or TPA, although high concentrations (10(-5)-10(-4) M) of nifedipine stimulated LH release induced by GnRHa and TPA. GnRHa and TPA stimulated 45Ca2+ influx into the cells, and its peak was observed 15 and 30 seconds after stimulation, respectively, while GnRH antagonist did not mobilize 45Ca2+ until 120 seconds after stimulation. These results suggest that TPA-stimulated LH release from pituitary cells involves a calcium dependent process as does GnRH-stimulated LH release.